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Cloward technique of cervical discectomy andfusion is a long and complex surgical procedure and instrumentation, by which compli-
cated infection is rare in an era of routine prophylactic
antimicrobial agent, especially in procedures by ante-
rior approach. A study in the journal of Spine suggested
that the incidence of unintentional laceration of the dura
mater during spinal surgery might be as high as 14%.1
A majority of them are repaired intraoperatively and/or
present as a spontaneous process of healing. Therefore,
leakage of cerebrospinal fluid (CSF) and secondary in-
tracranial infection induced by incidental durotomy are
rare. Levi et al.2 reviewed spinal instrumentation proce-
dures in 452 cases at a single institution, finding that
17 patients got infections in the operative areas. Infec-
tion occurred after posterior spinal instrumentation pro-
cedures (7.2%) and no infection was found after ante-
rior instrumentation procedures regardless of the verte-
bral levels. Likewise, Aydinli et al.3 reported that 8 pa-
tients were complicated by acute infection out of 174
patients undergoing instrumented spinal surgery, includ-
ing no anterior procedures. To our knowledge, we are
the first to report a complete clinical course concerning
CSF leakage and secondary intracranial infection in-
duced by Cloward technique of cervical discectomy and
fusion.
CASE REPORT
A 55-year-old woman with numb upper limbs was
diagnosed as cervical spondylotic myelopathy and re-
ceived Cloward technique of cervical discectomy and
fusion at the levels of 6-7 cervical vertebrae (C6-7) in a
local hospital. A draining tube was placed in the ante-
rior neck incision and a plastic cervical gear was used
for protection. She got her sense gradually in the upper
limbs on the second day after operation and could lift
them in exertion. The drainage tube was removed away
3 days after operation when nothing was drained out
and the body temperature of the patient was normal.
However, transparent liquid effused from the tunnel that
the draining tube once passed through. The drainage
port was not sutured but cleaned with povidone iodine,
and the dressing was changed every day to prevent
infection. On the 6th day, the patient had an irregular
fever, with a peak of 40.5°C, combined with chill, shiver,
nausea and vomiting. Culture of the cervical spinal  drain
indicated infection of Enterococcus faccails. Fleroxacin
was administered intravenously but failed to control the
inflammation. Fluid leakage continued by then, but the
therapeutic methods were not changed. Magnetic reso-
nance imaging (MRI) was taken, but failed to show any
sign of CSF leakage or pseudomeningocele (Fig.1).
Reoperation was performed by the same approach in
order to stop the CSF leakage on the spinal dura. The
surgery was successful. The fistula in her neck healed
gradually and the body temperature decreased to about
38.5°C in the presence of antibiotics. However, pyrexia
of this kind lasted for nearly 2 months. A lumbar punc-
ture was made in attempt to collect CSF sample for
chemical examination. The examination showed that
the glucose was 2.3 mmol/L, chloridate 105 mmol/L,
karyocytes 600/µl, proteins 127 mg/dl, and G+ bacteria
could be found occasionally. The result of reexamina-
tion was similar to that of the first examination. Blood
examination at the same time showed an elevated
leucocytes of 16.3×109/L, with neutrophil proportion of
94% and lymphocyte proportion of 3%. CR (X-ray) im-
aging of the cervical vertebrae showed the appropriately
fixed instruments (Fig. 2). For the intractable infectious
cases, some additional examinations were taken as
follows only to find nothing abnormal: chest radiography,
electrocardiogram, B-type ultrasonography of the ab-
dominal cavity, brain MRI, C-reactive protein, tumor sur-
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face antigen (TSA), blood biochemistry test, blood ag-
glutination test, prothrombin complex (PTC), routine
urinalysis and routine stool test, Widal’s test and Weil-
Felix reaction, CSF culture and blood culture, and
tubercule bacillus antibody.
Several broad-spectrum antibiotics were used but
failed to eliminate pyrexia. The woman was then trans-
ferred to our clinic center for further treatment. We made
lumbar puncture and placed a catheter into her lumbar
cistern for persistent CSF drainage. Since no patho-
gens had been identified, we chose Teicoplanin as
antibiotic. About 10 days later, we added Rifampicine.
The woman’s body temperature decreased to the nor-
mal level on the second day after her hospitalization in
our center. About 150 ml turbid CSF was drained out
each day, with karyocytes counting 700/µl. The woman
lay on her back with her head about 15° higher than the
horizontal line. The outer end of the catheter was set
about 80 mm above the level of horizontal line and some-
times much lower. The drainage pack was changed
every day and CSF sample was collected every other
day for biochemical test and cell counting. Karyocyte
count in CSF decreased gradually, but no pathogen
was found from beginning to end. The woman had al-
ways complained headache and backleg pain that could
not be settled satisfactorily by Somedon. After about
20 days’ treatment, the number of karyocytes decreased
to a level slightly higher than the normal (20/µl). Re-
examination on the next day showed karyocytes for 30/µl.
The CSF was clear by then, the body temperature was
normal, and the headache was relieved. Therefore, the
drainage tube was removed away. Teicoplanin was used
for 2 weeks until the patient was discharged.
DISCUSSION
The incidence of CSF leakage complicated by
discectomy and fusion is very low. Discectomy and
fusion is always conducted by orthopedists so that CSF
leakage is sometimes neglected. After all, obstruction
in the vertebral canal belongs to the dominance of
neurology.
The mechanism of intracranial infection of this case
is uncertain and may be very complex. Anterior cervi-
cal discectomy and fusion is a complex and time-con-
suming operative procedure. With a limited operating
field and so many surgical instruments, the dura mater
could be torn or worn incidentally. If the CSF leakage
was not repaired, CSF would leak out or congregate to
form a pseudomeningocele if there was dead space
left. CSF leakage may be a main reason for intracranial
infection in the case that we reported here. The woman
had a slight fever of 38°C or so after operation, which
could be easily regarded as an absorption fever.
However, the fever peaked up to 40.1°C 3 days after
removing the drainage tube. This interval of “3 days”
could be regarded as the incubation period of patho-
genic bacteria. The patient lay in a supine position and
the fistula opening was made on the skin of the anterior
portion of the neck. CSF can backflow easily to the
vertebral canal together with the pathogenic bacteria,
which originally exist on the surface of the skin or the
dead space in soft tissues.Presumable CSF leakage
may be responsible for this event. Admittedly, there
might be other risk factors for infection, such as mas-
sive blood loss, long operating time, and vulnerable host
immune system. Metallic debris made by micromotion
Fig.1. Sagittal T2-weighted MRI of cervical vertebrae 2 days be-
fore the second operation. Clinically, this patient demonstrated
signs of persistent CSF leakage or pseudomeningocele but with
no evidence on MRI.
Fig.2. CR imaging of the patient shows a well-performed proce-
dure and appropriately-fixed instruments.
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around the rod and the cross-link connection can also
cause inflammation.3 However, for this woman, what
the surgeons should have done is to pay more atten-
tion to CSF leakage at the very beginning and close
the fistula once it occurs before infection.
Due to the low incidence of this complication, there
is no definitive management protocol for this kind of
intracranial infection at present. According to a
multicentre study on analyzing postoperative wound
infection after posterior spinal instrumentation and
fusion, infection severities can be divided into three
degrees and the wound like the woman in this study
falls into the degree that requires an average of three
irrigations and debridements and an inflow-outflow suc-
tion irrigation system.4 Obviously, this cannot be ap-
plied to this woman because repeating irrigations will
take more pathogens into the subarachnoid space,
which is dangerous. CSF leakage is a well-documented
morbidity after surgical procedure in proximity to or
across the dura mater. It can stop spontaneously some-
times if conservative management is employed in the
earliest stage. That is why the orthopedist treating this
woman did nothing effective when CSF leakage oc-
curred at the very beginning. Continuous lumbar drain-
age has been proved effective in stopping CSF leakage,5
but it must be used in the absence of infective fistula
that communicates with the spinal cavity. For this
woman, infection existed in both the deep wound and
the spinal cavity. Therefore, firstly, the cleft on the dura
mater must be closed, and the dead space, metallic
debris and devitalized tissues should be cleaned off.
Secondly, lumbar puncture and persistent CSF drain-
age should be conducted to evacuate the infected CSF
and to reduce intracranial hypertension. What’s more,
antibiotic can be injected into the vertebral canal through
the drainage tube every day without reduplicative
puncture.
The responsible pathogenic bacteria were uncertain
despite the positive results of culture and sensitivity
test. CSF sample was not collected by lumbar punc-
ture but from the tunnel that the draining tube had passed
through. Enteric streptococci were found when the
woman was in a high fever and she received intrave-
nous injection of antibiotics. Enteric streptococci were
not necessarily the responsible pathogens. Probably,
it was a result of contamination. Enterococcus is a kind
of conditional pathogenic bacterium parasitizing in hu-
man and other mammals. It can cause diseases when
it is transferred to the other parts of the body under
some special conditions. However, it cannot be cul-
tured in the presence of antibiotics even if it is the patho-
genic bacterium of intracranial infection. This is also
true for other pathogenic bacteria existing in the cen-
tral nervous system. That’s why we could not identify
the definite pathogenic bacteria from beginning to end.
Generally, antibiotic application should be directed
by bacterial culture and sensitivity test, but we cannot
wait the result at the risk of getting the infection devel-
oping to an incurable extent. Therefore, it is always
acceptable to administer antibiotics empirically as soon
as possible if intracranial infection is considered. We
chose Teicoplanin to control the refractory infection in
this study. Teicoplanin is a new type of antibiotic of
glycopeptide with a powerful bactericidal activity. It has
the same broad antibacterial spectrum as Vancomycin
and much stronger power than staphylococcus aureus
and anaerobian with fewer adverse effects. It is applied
to Gram-positive bacteria which are resistant to peni-
cillin or cephalosporin. However, Teicoplanin cannot pen-
etrate the blood-brain barrier well. We chose it because
the blood-brain barrier in this woman had been destroyed
by inflammation. After up to 10 days of Teicoplanin
treatment, when the destroyed brain-blood barrier was
partly restored, we added Rifampicine — another anti-
biotic that is usually applied to tuberculosis. Rifampi-
cine is capable of penetrating the blood-brain barrier
with a relatively broad antibacteria spectrum. This was
proved to be a successful strategy in this study. The
symptoms of this woman were alleviated gradually. This
combined treatment continued for another two weeks
after the draining tube in the lumbar cistern was re-
moved away.
During hospitalization in our neurosurgical center,
the woman always complained headache and
lumbocrural pain even after her body temperature turned
normal. Someton (Hubei Huazhong Pharmaceutical Co.
Ltd, Xiangfan, Hubei) could not alleviate the pain of the
woman satisfactorily. We attributed this to intracranial
hypotension conducted by excessive drainage. We set
the tube about 80 mm above the horizontal line and
sometimes lower to let out more infected CSF. We tried
our best to explain this to the woman and her relatives
for cooperation, after all, she had suffered so long and
so much and had been in great anxiety.
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